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1.0 INTRODUCTION

This report documents the results of groundwater monitoring activities conducted at the
Elementis Chromium, L.P. (Elementis) property in accordance with the Long-term Monitoring
Plan for the Administrative Order on Consent (AOC) Area, as recommended in the Corrective
Measures Study (URS Corporation [URS], February 2010a) (hereafter referred to as the CMS),
approved by the U.S. Environmental Protection Agency (EPA) on May 20, 2011.

In 2012, Kinder Morgan, Inc. (Kinder Morgan) acquired El Paso Merchant Energy-Petroleum
Company (El Paso); however, all regulatory issues are currently still being handled under
administrative orders made between El Paso and the State of Texas and the EPA. The activities
described in this report were conducted by El Paso consistent with the Facility Investigation (FI)
and CMS as required by the AOC between EPA Region 6 and Coastal Refining & Marketing,
Inc. (Coastal) issued September 2002 (EPA, September 2002).

1.1 Site Description

The Elementis property (also referred to as the Facility) is located in an industrial area
characterized by manufacturing and refining operations. The Elementis property consists of a
manufacturing facility and associated undeveloped land located at 3800 Buddy Lawrence Drive
in Corpus Christi, Nueces County, Texas (Figure 1). The property occupies approximately 425
acres located adjacent to and downgradient of the Valero Refinery (formerly the Coastal
Refinery) and the Magellan Terminal (Magellan) to the southeast and to the south of the Corpus
Christi Inner Harbor (CCIH) ship channel near the Avery Point Turning Basin. The Citgo
Refinery is located adjacent to the Elementis Facility to the east.

The AOC Area encompasses the portion of Elementis property east of Cantwell Lane and is
more specifically defined in the AOC as:

*“...the area of contamination beyond the Coastal Refinery property boundary north,
northeast and east of the Coastal Refinery East Plant-North and extending onto or under
the portion of Elementis property located East of Cantwell Lane and to the Inner Harbor
Ship Channel. The definition of Facility will be expanded to include areas west of
Cantwell lane in the IM Area (as defined below) should investigation indicate that
contamination is contiguous extending west of Cantwell Lane in the IM Area. The
Facility does not include any portion of the Inner Harbor Ship Channel and
notwithstanding anything in this Order to the contrary, this Order does not require
Respondent to fully delineate or to remediate contamination in the Inner Harbor Ship
Channel.”” (AOC, Section I)

The Interim Measures (IM) Area is defined in the AOC as:

*“...that portion of the Facility within 350 feet landward of the mean high tide mark of the
Inner Harbor Ship Channel as shown on the USGS Corpus Christi Quadrangle Map.”
(AOC, Section I)
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1.2 Regulatory Overview

Administrative orders between El Paso and the State of Texas and the EPA prescribe work
required to identify, investigate, contain, and control migration of waste constituents within and
adjacent to the Elementis property. Since the issuance of these orders, a significant amount of
investigation and remediation has been performed. The following subsections summarize the
two legal orders.

1.2.1 Agreed Final Judgment

El Paso became involved in environmental activities associated with Elementis upon the merger
of El Paso and Coastal in 2001. At that time, Coastal had an existing Agreed Final Judgment
(AFJ) that is currently regulated by the Texas Commission on Environmental Quality (TCEQ);
several obligations of that order had already been implemented, including an Interim Corrective
Action (ICA) System, which consists of recovery wells across the Facility. Upon merging with
Coastal, EI Paso became the respondent to the AFJ.

The AFJ was signed between the TCEQ and Coastal (now El Paso) in April 1998 (TCEQ, April
1998) and amended in September 2003 (TCEQ, September 2003). The AFJ obligated Coastal to
remediate hydrocarbons under the Elementis site and under the refinery itself. The AFJ Area
includes the Coastal Refinery (now Valero Refinery) and the Elementis site west of Cantwell
Lane, consisting of mostly vacant land and former disposal areas for a distance of approximately
4,500 feet (ft) from Cantwell Lane to Navigation Boulevard. The AFJ Area is shown on Figure
1. In 2003, Valero Energy Corporation (Valero) purchased the former Coastal Refinery from El
Paso. Responsibilities defined in the AFJ were delegated between the parties as follows:

. Valero will operate, maintain, and, when necessary, enhance their onsite
groundwater monitoring system and the ICA Systems.

. El Paso will operate and maintain the offsite groundwater monitoring system and
the ICA Systems located on the adjacent property owned by Elementis.

1.2.2 Administrative Order on Consent

In September 2002, El Paso and EPA Region 6 signed an AOC (EPA, September 2002). The
AOC obligates El Paso to investigate and remediate hydrocarbon contamination on the Elementis
property east of Cantwell Lane. Specifically, the AOC refers to two areas of concern, the
Facility Area and the IM Area, which are shown on Figure 1. The separation of the AOC from
the AFJ was documented in the Joint Supplement to the Agreed Final Order that was signed on
January 23, 2003 (TCEQ, January 2003).

In the IM Area, a containment and recovery system was installed to mitigate the potential for
discharge of hydrocarbons to the CCIH ship channel. This system includes a fully penetrating
subsurface barrier wall, extraction wells, process piping, and a groundwater recovery unit.
Recovered groundwater containing residual chromium contamination is sent to Elementis’
groundwater treatment system, which lies east of Cantwell Lane.
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A soil vapor extraction (SVE) system in the Facility Area for light non-aqueous phase liquid
(LNAPL) removal was installed and began operation in February 2012.

1.3 Objectives of the AOC Area Groundwater Monitoring Program

The CMS, which was submitted to the EPA Region 6 in February 2010 and approved in May
2011, recommended a groundwater monitoring program (GMP) for the AOC Area as a means to
demonstrate that Corrective Action Objectives (CAO) are being met by the corrective measures
implemented on the Facility. Because previous GMPs at the Facility evaluated specific actions
but did not address other areas of the dissolved phase groundwater plumes in the 1% and 2"
water bearing zones (WBZs), the monitoring plan recommended in the CMS is an integration of
all of the groundwater monitoring requirements for the AOC Area. The integrated monitoring
plan recommended in the CMS supersedes the GMP presented in the AOC Interim Measures
(IM) Implementation Work Plan Rev. 3 (URS, November 2009) (hereafter referred to as the IM
Work Plan).

The objectives of the integrated AOC Area GMP are to demonstrate performance of the
following five criteria:

1) Dissolved phase contamination above the final remediation goal (FRG) in the
1% WBZ is not entering the CCIH ship channel;

2) Dissolved phase contamination in the 1% WBZ is not migrating to areas where it
will pose a risk to human health or the environment;

3) Dissolved phase contamination above the FRG in the 2" WBZ is not entering the
CCIH ship channel;

4) Dissolved phase contamination in the 2" WBZ is not migrating to areas where it
will pose a risk to human health or the environment; and

5) LNAPL is not entering the CCIH ship channel.

The AOC Area GMP was divided into two parts, Short-term and Long-term monitoring. The
Short-term GMP combined the requirements of the IM Work Plan with the general monitoring
requirements of the CMS listed above. The Short-term GMP was designed to begin in January
2010 and continue for a period of one year. This plan also included monitoring data from
transducers placed in specific wells to assess hydraulic control of the IM Containment System, in
accordance with the aforementioned IM Work Plan. Periodic gauging events were also
manually performed and the results were evaluated.

The Long-term GMP, which began in 2011, consists of sampling a defined set of 1* WBZ
monitor wells on an annual basis and a defined set of 2" WBZ wells on a semiannual basis. An
objective of the Long-term GMP is also to evaluate conditions relative to the five performance
criteria described above.

This report documents the completion of Long-term Groundwater Monitoring activities,
including groundwater sampling, that were conducted in April and October 2013.
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1.4 Historical Investigations and Interim Measures

Response actions conducted to date consist of those performed as part of the IM and those
performed at the Elementis property under the ICA implementation. Activity in the current IM
Area began in 1971, when Elementis installed a Cofferdam sheet pile barrier along the CCIH
ship channel in an effort to prevent chromium and heavy hydrocarbon-containing water from
entering surface water. Water was extracted from a sump installed in an open trench adjacent to
the Cofferdam. Groundwater seeps were observed downgradient of the Cofferdam Area in the
late 1980s. The Texas Water Commission (predecessor to TCEQ) issued an Agreed Order to
Elementis requiring recovery and treatment of chromium-contaminated groundwater in 1988.
This resulted in the construction of four additional interceptor trenches.

In 1995, the above-mentioned extraction system began recovering benzene product in addition to
the heavier hydrocarbons and chromium contaminated groundwater. As a result, Elementis
backfilled the Cofferdam trench in 1998 and constructed a Cofferdam Groundwater Recovery
System. The Cofferdam Groundwater Recovery System consisted of a series of extraction wells
and several interceptor trenches. The fluid from the extraction system was pumped to the
groundwater recovery unit. The recovery unit consisted of an oil/water separator (OWS),
holding tank for the recovered LNAPL, two air strippers for groundwater pretreatment, and a
thermal oxidizer to destroy volatile organic compounds (VOCSs) in the air stripper off-gas stream.
The effluent, or residual chromium-containing groundwater was then delivered to the Elementis-
operated water treatment system.

Because of increased benzene concentrations entering the IM Area, the extraction network
(which was not designed to handle high benzene concentrations) experienced intermittent
operational problems between 1996 and 2002. Subsequently, additional extraction wells were
installed east of the Cofferdam. Hydrocarbon sheens were observed in 2000 and 2004 at certain
locations near the shoreline of the CCIH ship channel; and a free-phase hydrocarbon seep was
observed in February 2007 in the vicinity of recovery well R4, located west of the IM Area.

Two interceptor trenches were installed in 2007 to address the observed seep. These trenches are
currently operating.

Other recovery systems have been installed at the Facility, some of which are currently
operating. Six product-only recovery wells were installed in December 2006 (and operated from
early 2007 to 2011) to supplement LNAPL extraction in the IM Area above the bluff,
approximately 300 ft south of the shoreline. The existing groundwater recovery unit was
upgraded in 2009 to handle the groundwater collected in the IM Containment System. In 2010,
the IM Containment System was completed, consisting of a 900-ft long fully penetrating
subsurface barrier wall, seven total fluids recovery wells, eight product recovery wells, and five
trench systems in the IM Area. In October 2013, two additional recovery wells (RW-4 and
RW-5) were installed on the south side of the barrier wall to provide additional fluid recovery
from the vicinity upgradient of well PZ-06, where relatively elevated dissolved phase benzene
concentrations were observed in April 2012 and April 2013.

The groundwater recovery systems currently operate continuously, with El Paso operating and
maintaining the hydrocarbon recovery system on the Elementis property.
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In the EPA-approved LNAPL Removal System Upgrade Work Plan (URS, December 2009),
SVE was proposed in a phased approach throughout the LNAPL plume as the method of
removing the LNAPL to the limits prescribed in the AOC (Section 2). A total of 15 vapor
extraction wells were installed in April 2011 for the initial phase (Phase 1A) and 25 additional
vapor extraction wells were installed between August and October 2013 for the second phase
(Phase 2A).

The chronology for response actions at the Elementis property is summarized in Table 1.
1.5 Organization of the Report

Following this introduction, this report is organized into the following sections:

. Section 2.0 — Groundwater Monitoring Activities
. Section 3.0 — Nature and Extent of Groundwater Contamination
. Section 4.0 — Conclusions and Recommendations
. Section 5.0 — References
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2.0 GROUNDWATER MONITORING ACTIVITIES

This section describes activities performed during the two semiannual groundwater sampling
events conducted in the AOC Area in 2013, and one additional sampling event conducted during
January 2014. The 2013 groundwater monitoring was conducted in accordance with the AOC
Long-term GMP, as described in the CMS.

Activities consisted of semiannual sampling of a defined set of 1* and 2" WBZ monitor wells
for laboratory analysis of benzene. In addition, synoptic water level surveys were conducted on
a semiannual basis across the entire Facility and on a quarterly basis within the IM Area to assess
the effectiveness of the IM Containment System. Wells selected for semiannual and annual
sampling for the AOC Long-term GMP are listed in Table 2. A subset of the AOC wells that are
located in the IM Area are also used as compliance wells to evaluate the IM, and are also
identified in Table 2.

Field activities included:

. Measurement of fluid levels in on-site wells;

. Inspection of monitor well conditions;

. Monitoring of transducers;

. Collection of groundwater samples;

. Management of investigation-derived waste (IDW); and

. Implementation of quality assurance (QA)/quality control (QC).
2.1 Fluid Level Measurements

Fluid levels in monitor wells, pumping wells, and piezometers were measured during the
synoptic gauging events performed in April and October 2013. Fluid levels were measured in
187 wells in April and 186 wells in October 2013. Figure 2 shows the location of wells on the
Elementis property included in the gauging events.

Each synoptic gauging event was completed in a single day. Fluid levels were measured using
an electronic interface probe capable of detecting LNAPL and groundwater with measurements
to the nearest 0.01 ft. A summary of fluid level measurements for the April and October 2013
synoptic events is included in Table 3.

Measurements were made relative to the top of the innermost well casing, each of which has
been professionally surveyed to provide data used to calculate groundwater elevations. In wells
where LNAPL was detected, the groundwater elevation was corrected using a representative
specific gravity value for the LNAPL. Specific gravities for LNAPL have been determined from
samples collected from select wells, or if a specific gravity was not available for a given well
with measureable LNAPL, a representative specific gravity from a nearby well was used based
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on proximity to the well sampled. Groundwater elevations were used to develop potentiometric
surfaces and evaluate groundwater flow directions in the 1 and 2" WBZs.

Multiple interface probes were used during each gauging event: four probes dedicated to wells
presumed to be heavily impacted with contamination and three probes dedicated to wells with
low levels or no contamination to minimize potential cross contamination. Interface probes were
decontaminated prior to and after each measurement by rinsing with a Liqui-Nox® detergent
solution followed by a distilled water rinse. At the end of the day, the interface probes were
decontaminated via the seven-step process described in the Facility Investigation/Corrective
Measures Study Sampling and Analysis Plan (URS, April 2009) (hereafter referred to as the
FI1/CMS SAP) which consisted of: 1) tap water rinse; 2) Liqui-Nox® detergent solution rinse; 3)
tap water rinse; 4) isopropyl alcohol rinse; 5) tap water rinse; 6) distilled water rinse; and 7) air-
drying.

2.2 Groundwater Sampling

In April and October 2013, groundwater samples were collected from designated monitor wells
to characterize Facility-wide conditions in the 1% and 2" WBZs. The locations of the monitor
wells sampled are shown on Figure 3, and the sampling schedule is presented in Table 2.
Additional groundwater samples were collected in January 2014 from five wells located in the
IM Area. The January 2014 sampling is not specified in the CMS but was performed to obtain
additional benzene data within the IM Area.

Wells were sampled primarily using low-flow (minimal drawdown) methodology. Samples were
collected after field parameters stabilized, as described in the FI/CMS SAP. Three monitor
wells within the IM Area (OW-L08, EMW-L8T, and EMW-L9T) were sampled using
submersible pumps after three well volumes of water were removed, and one monitor well
(OW-L15) was sampled using a disposable polyethylene bailer after three well volumes of water
were removed.

During low-flow purging, each well was purged with a maximum allowable drawdown of 0.3 ft
and a pumping rate between 100 to 500 milliliters per minute (mL/min). Water quality
parameters (temperature, specific conductivity, dissolved oxygen [DO], oxidation-reduction
potential [ORP], pH, and turbidity) were measured using a Horiba U-52 multi-parameter
instrument with a flow-through cell. Stabilization was achieved when three consecutive readings
indicated that temperature was within + 1 degree Celsius (°C), specific conductivity was within
+ 5 percent (%), DO was within = 10%, ORP was within + 10 millivolts (mV), pH values were
within £ 0.1 pH unit, and turbidity was within £ 10 nephelometric turbidity units (NTUs). For
purging performed by handbailing, dedicated disposable polyethylene bailers were used.
Samples were collected directly from the bailers using dedicated polyethylene adaptors.

For the wells set in the 1% WBZ, a Geotech® peristaltic pump was used for purging and
sampling, and disposable silicone and polyethylene tubing was used to convey the groundwater
to the surface. The pump intake or tubing inlet was set within the screened interval of the well.
For the wells set in the 2" WBZ, dedicated submersible pumps were used for purging and
sampling, and disposable polyethylene tubing was used to convey the groundwater to the
surface. After sample collection, the dedicated submersible pumps were decontaminated by the
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seven-step process described above prior to being returned to storage. The pumps are stored in
containers that are labeled to indicate for which well they are dedicated.

Five of the monitor wells sampled during the AOC monitoring events (EMW-U17T, OW-U37,
OW-U42, OW-U43, and OW-L15) are also part of the AFJ GMP. Samples are collected from
the four 1 WBZ wells (EMW-U17T, OW-U37, OW-U42, and OW-U43) using dedicated
bladder pumps and polyethylene tubing. The pump intake within these wells is placed within the
screened interval during purging and sampling. The 2™ WBZ well OW-L15 was sampled using
a disposable polyethylene bailer due to a bent or shifted well casing which prevented the
deployment of a pump.

Water quality parameters measured during the April and October 2013 monitoring events are
summarized in Table 4.

Samples were collected directly into laboratory-provided vials containing hydrochloric acid as a
preservative, and then placed into ice-filled coolers to cool to a temperature at or below 4°C
during storage and transport to the laboratory. The samples were transported under chain-of-
custody to the TestAmerica Laboratories, Inc. in Corpus Christi, Texas. Samples were analyzed
for benzene using EPA Method 8260B.

2.3 Transducer Monitoring

Transducer monitoring was initially conducted as part of the Short-term GMP to document
hydraulic gradient reversal and containment of the LNAPL and dissolved phase plumes in the IM
Area. Transducer monitoring is not a requirement of the CMS for the Long-term GMP.

2.4 Investigation-Derived Waste Management

Purge water generated by groundwater sampling and decontamination activities was managed by
the on-site groundwater recovery unit. Used personal protective equipment (PPE) and sample
tubing were placed in 25-gallon DAK-paks and placed in the hazardous waste storage area
located near the treatment system. The URS personnel who operate the groundwater recovery
unit managed this waste in accordance with Resource Conservation and Recovery Act (RCRA)
regulations.

2.5 Quality Assurance/Quality Control

Analytical QA/QC was conducted in accordance with Section 9.0, Quality Assurance Project
Plan (QAPP), of the FI/CMS SAP. The QA/QC data associated with the analysis of samples
collected during groundwater monitoring events were reviewed by a URS chemist, including
comparison of results of calibration samples, blank samples, laboratory control samples (LCSSs),
surrogates, internal standards, matrix spike (MS)/matrix spike duplicate (MSD) samples, and
field duplicates to acceptance criteria. The results indicate that all of the data are acceptable and
usable for characterizing groundwater concentrations. The Data Usability Summaries for the
three events are included with the laboratory reports in Appendix A.
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2.6

Deviations from the Corrective Measures Study

The groundwater sampling events were performed in accordance with the CMS. The following
deviations were made:

Wells LPZ-33 and EMW-U31T are scheduled for semiannual groundwater
sampling per the CMS; however, measurable LNAPL was detected in each well
during the April 2013 event. Therefore, groundwater samples were not collected
from wells LPZ-33 and EMW-U31T.

Well MW-U32 is identified in the CMS for semiannual groundwater sampling. In
early 2010 this well was converted into a recovery well to address chromium
contamination by Elementis on the downgradient side of the barrier wall. Since
this well is currently used as a recovery well, grab groundwater samples were
collected in April and October 2013 and a low-flow groundwater sample was
collected from nearby well PZ-05 in April 2013 to replace the planned April 2013
sample from well MW-U32.

Wells EMW-U32T, EMW-UG6T, PZ-06, and MW-U36 are not included in the
CMS for semiannual groundwater sampling; however, these wells were sampled.
The additional samples provide data that are used to evaluate the lateral extent of
dissolved phase benzene in groundwater. EMW-U32T, EMW-UG6T, and
MW-U36 were added to the AFJ GMP at the request of TCEQ in a letter dated
October 1, 2010.

Additional groundwater samples were collected from 12 wells not included in the
CMS to show benzene trends in the vicinity of the eastern portion of the barrier
wall in IM Area. Recovery wells EMW-48, R1, RW-3, and monitor well
EMW-UA4T were sampled in April 2013. Recovery wells EMW-48, R1, and
monitor wells EMW-U4T, EPZ-08, PZ09, and MW-U29 were sampled in
October 2013. Recovery well EW-9, and monitor wells EMW-49, MW-U28,
MW-U31, and EMW-50 were sampled in January 2014 as a part of an additional
sampling event. All groundwater samples from monitor wells were collected
according to the CMS; however, samples from active recovery wells were
collected as grab samples only.
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3.0 NATURE AND EXTENT OF GROUNDWATER
CONTAMINATION

The results of the AOC groundwater monitoring activities are discussed below. Fluid levels
were evaluated to assess groundwater gradient and LNAPL distribution, and groundwater
analytical results were evaluated to determine the areal extent of groundwater exceeding the
benzene FRG (0.0708 milligrams per liter [mg/L]).

3.1 Groundwater Gradient

Results of the synoptic gauging events conducted in April and October 2013 are provided in
Table 3. The measurements were used to calculate groundwater elevations and determine the
groundwater gradients in the 1% and 2" WBZs.

3.1.1 1t WBZ

In April and October 2013, groundwater in the 1% WBZ generally flowed in a northeasterly
direction across the site with gradients ranging from 0.0017 to 0.0057 feet per foot (ft/ft) in April
and 0.0013 to 0.0067 ft/ft in October 2013. The gradient is relatively flat in the southern and
middle portions of the AOC Area and steepens near the IM Area closer to the CCIH. The IM
Area is also where groundwater extraction is occurring. The 1% WBZ potentiometric surfaces for
April and October 2013 are shown on Figures 4 and 5, respectively.

3.1.2 2" WBZ

During April and October 2013, the hydraulic gradient in the 2" WBZ was approximately
0.0016 ft/ft in April and 0.0015 ft/ft in October 2013, and flowed to the north and northeast from
a groundwater high beneath the southwest Facility Area adjacent to the Valero Refinery on the
west. Groundwater flow away from the influence of the localized groundwater high is generally
to the north. The April and October 2013 potentiometric surfaces for the 2" WBZ are shown on
Figures 6 and 7, respectively.

The vertical hydraulic gradients were evaluated by comparing groundwater elevations at co-
located 1% and 2" WBZ wells where possible (such as paired wells EMW-L9T/EMW-U10T and
EMW-U6T/EMW-L6T). Downward hydraulic gradients ranging from 0.01046 ft/ft in the
eastern portion of the site (EMW-U41T/EMW-L41T) to 0.03373 ft/ft in the southern portion of
the site (EMW-U25T/EMW-L37T) were observed during both April and October 2013. Upward
hydraulic gradients were observed in the northeastern portion of the site at EMW-U6T/EMW-
L6T in April and October 2013. Vertical gradients switched from upward in April to downward
in October 2013 at EMW-U10T/EMW-LOIT in the IM Area. Well pair LPZ-13/EMW-L34T in
the central portion of the site had vertical gradients switch from downward in April to upward in
October 2013. A summary of the comparisons is presented in Table 5.

3.2 LNAPL Distribution and Dissolved Phase Benzene Results

Samples were collected from 46 monitor wells and four recovery wells during the April 2013
event and 28 monitor wells and three recovery wells during the October 2013 event. Additional
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samples were collected in January 2014 from four monitor wells and one recovery well.
Groundwater samples were analyzed for benzene to assess dissolved phase conditions at the
Facility. Table 6 summarizes the groundwater analytical data for samples collected in April and
October 2013 and January 2014.

3.2.1 LNAPL Distribution in the 13 WBZ

As described in further detail in the Facility Investigation Report (URS, February 2010b)
(hereafter referred to as the FI Report), an LNAPL plume is present beneath the Facility. The
plume originated at adjacent properties (Magellan and Valero Refinery) located south and
southwest of the Elementis property. The LNAPL plume extends across the Facility from the
southern property boundaries, having traveled in a north-northeast direction to the south bank of
the CCIH ship channel. The LNAPL plume is intercepted by the IM Containment System
(Figures 8 and 9).

Site geology controls the plume configuration throughout the southern and central part of the
Facility. Typically, fine sand is present at the hydraulic surface, but surficial clay sometimes
intersects the water table, forming a capillary barrier that prevents LNAPL migration in certain
directions. LNAPL distribution is interpreted based on apparent thicknesses of LNAPL
measured during synoptic gauging events.

LNAPL was detected in the 1% WBZ in both the April and October 2013 synoptic gauging events
(Table 3). LNAPL was not detected in the 2""WBZ. In April 2013, LNAPL was detected in 70
wells, with thicknesses ranging from 0.10 ft to 4.90 ft. In October 2013, LNAPL was detected in
63 wells, with thicknesses ranging from 0.07 ft to 4.81 ft. The maximum apparent thickness of
LNAPL measured within the Facility was in well LPZ-14, which is located in the east central
portion of the Facility. The distribution and thickness of LNAPL and the areal extent of the
dissolved phase benzene plume in the 1 WBZ in April and October 2013 are illustrated on
Figure 8 and Figure 9, respectively.

3.2.2 Dissolved Phase Benzene

A halo of dissolved phase benzene encompasses the LNAPL plume. The dissolved phase
benzene plume extends beyond the extent of the LNAPL plume in the 1% WBZ. Dissolved phase
benzene is also present in the 2" WBZ. The extent of dissolved phase benzene is discussed
below. While dissolved phase benzene in the 2" WBZ does not encroach on the CCIH ship
channel, the LNAPL and dissolved phase benzene plume in the 1% WBZ are present in the IM
Avrea adjacent to the ship channel but are contained from further migration to the north by the IM
Containment System. The containment system consists of a subsurface barrier wall that fully
penetrates the 1% WBZ and a series of extraction wells and recovery trenches alongside the
CCIH ship channel (see inset maps on Figure 8 and Figure 9).

3.2.2.1 Dissolved Phase Benzene in the 15t WBZ

Benzene concentrations were detected above the FRG (0.0708 mg/L) at 11 wells during the April
2013 sampling event. Four of the wells included EMW-U40T (61.6 mg/L) along the southern
boundary of the AOC Area, north of the Valero Refinery at monitor wells EMW-U17T (3.96
mg/L) on the eastern part of the AOC Area at monitor wells EMW-U29T (29.7 mg/L) and OW-

2013 AOC Annual Groundwater Monitoring Report Page 3-2 March 2014
El Paso/Elementis





U43 (253 mg/L). The other 7 benzene samples that were above the FRG were from wells
located in the IM Area and include MW-U31 (5.55 mg/L), PZ-06 (522 mg/L), EMW-U4T
(957 mg/L), RW-3 (67.9 mg/L), MW-U32 (45.2 mg/L), EMW-48 (779 mg/L) and R1

(943 mg/L). For samples collected from the remaining monitor wells in April 2013, dissolved
concentrations of benzene were non-detect or were detected below the FRG.

During the October 2013 sampling event wells, EMW-U17T (3.92 mg/L) and OW-U43

(444 mg/L) had benzene detections above the FRG. Wells EMW-U40T and EMW-U29T were
not sampled during the October 2013 event. In the IM Area, 8 well samples in October 2013
were above the FRG and included OW-U38 (1.63 mg/L), PZ-09 (484 mg/L), EMW-U4T

(15.1 mg/L), EPZ-08 (0.439 mg/L), MW-U29 (0.777 mg/L), MW-U32 (233 mg/L), EMW-48
(1,230 mg/L) and R1 (1,140 mg/L). IM Area wells MW-U31, PZ-06, and RW-3 were not
sampled during the October 2013 event. For samples collected from the remaining monitor
wells on October 2013, dissolved concentrations of benzene were non-detect or were detected
below the FRG.

In January 2014 an additional groundwater sampling event from five wells located in the IM
Area was performed. This sampling was not included in the AOC Long Term GMP but was
performed to evaluate short term benzene trends in the IM Area in the vicinity of well MW-U31.
Monitor wells included in the January 2014 event included EMW-50, MW-U31, MW-U28,
EMW-49, and recovery well EW-9. Benzene was detected above the FRG in wells MW-U31
(14.4 mg/L) and EW-9 (1.2 mg/L); the other three wells had concentrations of benzene below the
FRG.

Table 6 summarizes the analytical results for the 2013 and January 2014 monitoring events and
also shows the AOC semiannual monitoring results from 2011 and 2012. Inclusion of the 2011
and 2012 past results is intended to provide a temporal reference for the 2013 and January 2014
results.

Several of the monitor wells in the AOC GMP are also sampled in October as part of the AFJ
Semiannual GMP. Therefore, additional chemical data for select wells located on the Elementis
Facility are provided in the AFJ Semiannual Groundwater Monitoring Report dated March 15,
2014,

3.2.2.2 Dissolved Phase Benzene in the 2" WBZ

Although a confining unit is present beneath the 1% WBZ on the Facility, dissolved phase
benzene has also been detected in the 2" WBZ. The confining unit between the 1 and 2™ WBZ
appears to thin near the Valero Refinery.

During the April and October 2013 sampling events, groundwater from the 2" WBZ exceeded
the benzene FRG (0.0708 mg/L) at three wells. Well EMW-L36T (approximately 30 ft east of
the Valero Refinery property boundary) had benzene concentrations of 175 mg/L in April and
1,080 mg/L in October 2013. Wells located in the middle of the Facility, EMW-L34T (492
mg/L in April and 468 mg/L in October 2013) and EMW-L35B (2.05 mg/L in April and 5.88
mg/L in October 2013) exceeded the FRG. Previously, well EMW-L39T, located north of the
Elementis operations area, had a benzene concentration of 0.158 mg/L in October 2012;
however, in April and October 2013 the benzene concentrations were lower than the FRG
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(0.0397 mg/L and 0.00425 mg/L, respectively). Benzene concentrations in all other samples
collected from the 2" WBZ were either non-detect or less than the FRG.

Figures 10 and 11 illustrate the extent of dissolved phase benzene in the 2" WBZ during April
and October 2013, and the analytical data are summarized in Table 6.

The vertical profile of benzene in the 2" WBZ is assessed with samples collected from two wells
in the center of the plume: one screened at the top of the 2" WBZ (EMW-L34T) and another
screened at the bottom of the 2" WBZ (EMW-L35B). The samples from the well screened at
the top of the 2" WBZ exhibited benzene concentrations of 492 mg/L (April 2013) and

468 mg/L (October 2013), while the well screened at the bottom of the 2" WBZ had benzene
concentrations two orders of magnitude less at 2.05 mg/L in April 2013 and 5.88 mg/L in
October 2013.
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4.0

CONCLUSIONS AND RECOMMENDATIONS

Based on the AOC groundwater data collected during 2013 and January 2014, subsurface
contamination in the 1% and 2" WBZs at the Facility is, for the most part, consistent with
previous observations. The results continue to validate pertinent elements of the Conceptual Site
Model (CSM) described in the FI Report, including:

LNAPL is present in the 1" WBZ. Apparent LNAPL thicknesses slightly
decreased from the April 2013 event to the October 2013 event, but the areal
extent of LNAPL for each event was similar to previous observations.

Dissolved phase benzene contamination is present in the 1¥ WBZ. The lateral
extent of benzene concentrations exceeding the FRG of 0.0708 mg/L (halo of
dissolved phase contamination surrounding the LNAPL plume) was consistent
during each of the events and similar to previous observations, with the exception
of the April 2013 and January 2014 benzene result in well MW-U3L1.

Dissolved phase benzene contamination is present in the 2" WBZ. The lateral
extent of benzene concentrations exceeding the FRG of 0.0708 mg/L was similar
to previous observations.

The objectives of the AOC Area GMP are to demonstrate performance of five criteria. These
five criteria and how the results of the monitoring activities conducted in 2013 demonstrate
performance are discussed below.

Objective 1: Dissolved phase contamination above the FRG in the 1% WBZ is
not entering the CCIH ship channel. Fluid level measurements and analytical
data collected in 2013 demonstrate that the IM Containment System is effectively
inhibiting flow of groundwater containing dissolved phase benzene from entering
the harbor. Benzene concentrations in groundwater samples collected from wells
located hydraulically downgradient and crossgradient of the IM Containment
System are below the FRG or not detected.

The dissolved phase benzene concentration in well PZ-06 is above the FRG and
PZ-06 is located between the IM Containment System and the CCIH. An aquifer
recovery and pumping test was performed in February 2013 and demonstrated
that the IM Containment System has hydraulic control of the groundwater at
PZ-06 and is preventing groundwater flow from PZ-06 to the CCIH (URS, March
2013). In October 2013 two additional groundwater recovery wells (RW-4 and
RW-5) were installed upgradient of the barrier wall and the PZ-06 area to provide
further hydraulic containment of dissolved phase benzene in groundwater.

The dissolved phase benzene concentration in well MW-U31 were observed
above the FRG during annual sampling in April 2013 and confirmed in January
2014. The April 2013 sample was the first occurrence of an MW-U31 benzene
sample exceeding the FRG. In addition to MW-U31, the four closest wells to
MW-U31 were also sampled for benzene in January 2014. Monitor well
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MW-U28, located approximately 40 ft west (crossgradient) from MW-U31 had a
benzene concentration of 0.00374 mg/L, and EMW-50, located approximately 80
ft east (crossgradient) from MW-U31 had a benzene concentration of

0.000326 mg/L. Monitor well EMW-49 is located approximately 20 ft south
(upgradient) and on the upgradient side of the barrier wall from MW-U31 had a
benzene concentration of 0.00014 mg/L. Recovery well EW-9 located
approximately 30 ft west and on the upgradient side of the barrier wall from
MW-U31 had a benzene concentration of 1.2 mg/L and was the only other well
sampled in January 2014 with a benzene result greater than the FRG.

Objective 2: Dissolved phase contamination in the 1% WBZ is not migrating
to areas where it will pose a risk to human health or the environment.
Analytical data from groundwater samples collected during 2013 show that
dissolved phase extent in the 1* WBZ is not increasing.

Obijective 3: Dissolved phase contamination above the FRG in the 2" WBZ is
not entering the CCIH ship channel. Analytical data from groundwater
samples collected during 2013 show that the dissolved phase contamination in the
2" WBZ is not entering the CCIH (see Figures 10 and 11).

Obijective 4: Dissolved phase contamination in the 2" WBZ is not migrating
to areas where it will pose a risk to human health or the environment. It
appears that the extent of dissolved phase contamination in the 2" WBZ is not
increasing.

Objective 5: LNAPL is not entering the CCIH ship channel. Based on the
fluid level measurements and LNAPL distribution, the IM Containment System is
preventing LNAPL migration into the CCIH ship channel. In addition, the CCIH
is inspected daily by URS and no evidence of LNAPL migration has been
observed.

Based on the conclusions of the AOC Long-term Groundwater Monitoring, it is recommended to
continue monitoring the 2" WBZ wells on a semiannual basis during 2014. The 1% WBZ
monitor wells will continue to be monitored for benzene concentrations on the semiannual or
annual schedule according to the AOC Long-term GMP (Table 2) with the next event scheduled
for April 2014. However, it is recommended that 1 WBZ wells, PZ-06 and MW-U31 be
monitored for benzene on a semiannual basis during 2014. Monitor wells in the 2" WBZ will be
sampled and analyzed for benzene concentrations in April and October 2014. Site wide gauging
events will be conducted again in April and October 2014.

Based on the PZ-06 and MW-U31 benzene concentrations detected in groundwater, it is
recommended that additional remedial action alternatives be investigated in the IM Area. The
remedial actions to be considered may include, but are not limited to, redeveloping and
rehabilitating existing recovery wells, installing new recovery well(s), air sparging, SVE, or
enhanced biological degradation.
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Table 1.

Site Chronology

Area Addressed
Date Aoc® | AFJ® Description

February 2014 X Submittal of “2013 2" Semiannual Indoor Air Monitoring Report” to
the U.S. Environmental Protection Agency (EPA).

January 2014 X Sampled 5 wells in the 1% water bearing zone (WBZ) in the Interim
Measures (IM) Area as additional sampling to the Administrative
Order on Consent (AOC) Area Long-term Groundwater Monitoring
Program (GMP).

November 2013 X Performed Indoor Air Monitoring at Bldgs. 1A, 1B, 4, 6, and 7.

October 2013 X X Performed a facility-wide synoptic gauging event and sampled 31 wells
in the 1% and 2" WBZs as part of the AOC Area Long-term GMP.
Installed two new groundwater recovery wells for inclusion in the IM
Containment System. Installed three new groundwater recovery wells
in the Residual Disposal Area (RDA) and plugged and abandoned well
T-11.

September 2013 X Submittal of “Final Groundwater Monitoring Program, Semiannual
Report, Reporting Period of January 1, 2013 - June 30, 2013” to Texas
Commission on Environmental Quality (TCEQ).

August 2013 X Submittal of “Indoor Air Monitoring Report” to the EPA.

May 2013 X Performed Indoor Air Monitoring at Bldgs. 1A, 1B, 4, 6, and 7.

April 2013 X X Performed a facility-wide synoptic gauging event and sampled 50 wells
in the 1% and 2" WBZs as part of the AOC Area Long-term GMP.

March 2013 X Submittal of “AOC Annual Groundwater Monitoring Report™ to EPA
Region 6.

November 2012 X Performed Indoor Air Monitoring at Bldgs. 1A, 1B, 4, 6, and 7.

October 2012a X X Performed a facility-wide synoptic gauging event and sampled 15 wells
in the 1% and 2" WBZs as part of the AOC Area Long-term GMP.

October 2012b X Installed the remaining 22 Phase 1B Zone 3 soil vapor extraction
(SVE) wells on the Elementis Chromium, L.P. (Elementis) Facility.

September 2012a X Submittal of “Indoor Air Monitoring Report” to the EPA.

September 2012b X Submittal of “Final Groundwater Monitoring Program, Semiannual
Report, Reporting Period of January 1, 2012 - June 30, 2012” to
TCEQ.

August 2012 X Installed three Zone 3 SVE Phase 1B wells and three monitor wells on
the Elementis Facility.

August 2012 Submittal of “Soil Vapor Extraction System Construction Completion
Report” to the EPA.

April 2012 X X Performed a facility-wide synoptic gauging event and sampled 37 wells
in the 1% and 2" WBZs as part of the AOC Area Long-term GMP.

June 2012 X Performed Indoor Air Monitoring at Bldgs. 1A, 1B, 4, 6, and 7.

March 2012 X Submittal of “AOC Annual Groundwater Monitoring Report” to EPA
Region 6.

February 2012 X SVE startup initiated.

December 2011 X Initiated testing of Phase 1A SVE system as part of the light non-
aqueous phase liquid (LNAPL) Removal System Upgrade.

November 2011 X Performed indoor air monitoring at Buildings 1A, 1B, 4, 6, and 7.

October 2011 X X Performed a facility-wide synoptic gauging event and sampled 15 wells
in the 1% and 2" WBZs as part of the AOC Area Long-term GMP.

September 2011 X Submittal of “Final Groundwater Monitoring Program, Semiannual
Report, Reporting Period of January 1, 2011 - June 30, 2011” to
TCEQ.

May 2011 X Installed 15 SVE Phase 1A wells and three monitor wells on the
Elementis Facility.

April 2011 X X Performed a facility-wide synoptic gauging event and sampled 36 wells
in the 1% and 2" WBZs as part of the AOC Area Long-term GMP.

March 2011 X Submittal of “AOC Annual Groundwater Monitoring Report” to EPA
Region 6.
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Table 1. Site Chronology (Continued)

Date

Area Addressed

Aoct?

AFJ¥?

Description

October 2010

X

X

Performed a facility-wide synoptic gauging event and sampled 41 wells
in the 1% and 2" WBZs as part of the AOC Area Short-term GMP.

September 2010a

X

Submittal of “Final Groundwater Monitoring Program, Semiannual
Report, Reporting Period of January 1, 2010 - June 30, 2010” to
TCEQ.

September 2010b

Submittal of “AOC Interim Measures (IM) Completion Report” to EPA
Region 6.

July 2010

Performed quarterly sampling of four 1% WBZ monitor wells as part of
the AOC Area Short-term GMP.

April 2010

Performed a facility-wide synoptic gauging event and sampled 37 wells
in the 1% and 2" WBZs as part of the AOC Area Short-term GMP.

March 2010

Performed quarterly sampling of three 1% WBZ monitor wells as part
of the AOC Area Short-term GMP.

February - March 2010

Installed three additional recovery wells and six additional monitor
wells, and modified three recovery trench wells in the Cofferdam Area.

February 2010a

Submittal of “Corrective Measures Study” to EPA Region 6.

February 2010b

Submittal of “Facility Investigation Report” to EPA Region 6.

October 2009 - January 2010

XXX

Installed a 900-foot (ft) long subsurface barrier wall, including along
the Cofferdam, from the ground surface to the clay aquitard underlying
the 1" WBZ.

April 1998 - October 2010

Agreed Final Judgment (AFJ) Semiannual Groundwater Monitoring
Events.

December 2009

Submittal of “LNAPL Removal System Upgrade Work Plan” to EPA
Region 6.

October 2009

Plugged and abandoned EMW-UAT in preparation for barrier wall
installation.

October 2009

Performed a facility-wide synoptic gauging event and sampled 2™
WBZ wells EMW-L8T, EMW-L9T, EMW-L39T, EMW-L6T, and
OW-L08.

September 2009

Performed cone penetrometer testing (CPT) and Hydropunch®
groundwater sampling in the IM Area east of monitor well MW-U31 to
investigate extent of constituents.

August 2009

Received TCEQ approval for the Addendum to the Groundwater
Affected Property Assessment Report (APAR).

May - October 2009

Performed Facility Investigation (FI) which includes installation of two
2" WBZ monitor wells, three 1% WBZ monitor wells, and 41 LNAPL
piezometers; performance of synoptic water level surveys, groundwater
monitoring events, sampling of indoor air and soil vapor, LNAPL
characterization, aquifer testing (baildown testing), CPT and
groundwater sampling, petrophysical core sampling, and soil and
sediment sampling.

February 2009

Submittal and approval of “Addendum to February 3, 2003 Facility
Investigation Work Plan.”

October & December 2008

Performed SVE pilot test in the IM Area.

September 2008

TCEQ approval of the “Addendum to the December 2003 Areas 5-14
Spill Sites - APAR Area 7 - American Chrome and Chemicals L.P.
(ACC)/Port Area,” dated May 11, 2008.

August 2008

Received TCEQ approval for the revised AFJ GMP.

May 2008

Submittal of “Addendum to the December 2003 Areas 5-14 Spill Sites -
APAR Area 7 - ACC/Port Area.”

May 2008

Installed 1% WBZ monitor well on the Encycle property to delineate
benzene in groundwater west of the Valero Energy Corporation
(Valero) Quintana property.

April 1998 - July 2008

AFJ GMP quarterly gauging events. Modified AFJ GMP to exclude
quarterly gauging.
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Table 1. Site Chronology (Continued)

Area Addressed
Date Aoc® | AFJ® Description

April 2008 X X Conversion of parking lot wells (RWEC-01, RWEC-02, RWEC-13,
RWEC-14, RWEC-15, and OW-U40) and facility wells (RWEC-07,
RWEC-09, RWEC-10, RWEC-11, and RWEC-12) from Valero to El
Paso Recovery System.

February 2008 X El Paso transfers operation and maintenance (O&M) of recovery and
monitor wells in the Pipeline Gallery Area (PGA) to Valero. Ended
monitoring program (originally initiated in May 2007) and resumed
recovery efforts in the PGA.

December 2007 X Installed five 2" WBZ monitor wells (EMW-L35B and EMW-L36T
through EMW-L39T) on the Facility.

November 2007 X Performed slug tests at two 2" WBZ wells (EMW-L8T and
EMW-LIT) and eight 1* WBZ wells (PZ-5, EPZ-07, EPZ-05,
EMW-U7B, EMW-U5T, EMW-U3T, and EMW-U2T).

May 2007 X Installed eight 1% WBZ monitor wells (EMW-U26T through
EMW-U33T) and one 2" WBZ monitor well (EMW-L34T). Collected
and analyzed soil cores from two sample locations (PET-01 and
PET-02) for petrophysical characteristics.

May 2007 X With TCEQ approval, shut down recovery wells in the PGA and
initiated monitoring program including 23 wells in the PGA.

April 2007 X Elementis plugged and abandoned 2™ WBZ monitor well OW-L27.

January - February 2007 X Groundwater sampling event in IM Area.

January 2007 X Installed two 2" WBZ monitor wells (EMW-L8T and EMW-L9T),
three 1 WBZ monitor wells (EMW-U6T, EMW-U7B, and
EMW-U10T), and six extraction wells (EW-1 through EW-6) in the
vicinity of the IM Area.

December 2006 X X Installed 15 monitor wells (EMW-U11T through EMW-U25T) along
the Elementis property boundary.

December 2006 X Collected and characterized LNAPL samples from wells EPZ-03 and
P-08.

November 2006 X Performed CPT/Rapid Optical Screening Tool (ROST) and direct push
technology (DPT) groundwater investigation to better characterize the
impacted subsurface in the 1% WBZ on the Elementis Facility.

August 2006 X Installed five 1 WBZ monitor wells (EMW-U1T through EMW-UST)
in the IM Area.

2005 X Collected and analyzed core samples from two sample locations for
petrophysical characteristics.

October 2005 X Performed CPT/ROST investigation along pipeline corridor and
Elementis property boundary.

January 2004 X Characterized LNAPL at recovery well R4.

December 2003 X Installed eight piezometers (EPZ-01 through EPZ-08).

September - October 2003 X Offsite monitor wells EPCMW-01 through EPCMW-05 were installed
and sampled. GUNMW-01 through GUNMW-07 were sampled to
determine if offsite delineation is achieved.

September 2003 X “Groundwater Monitoring Program Semiannual Report,” Brown &
Caldwell, submitted to TCEQ.

June 2003 X TCEQ issued and approved a revised AFJ Appendix B.

March 2003 X “Groundwater Monitoring Program Semiannual Report,” Weston
Solutions, published.

January 23, 2003 X “Joint Supplement to the Agreed Final Order” issued by the District
Court of Travis County, Texas (345" Judicial District).

January 2003 X X El Paso Corporation sold the refinery to Valero.

September 2002 X “Groundwater Monitoring Program Semiannual Report,” Brown &
Caldwell, submitted to TCEQ.

September 2001 X Interim Corrective Action System Modification Report.

January 2001 X X El Paso Corporation acquired Coastal Refining & Marketing, Inc.
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Table 1. Site Chronology (Continued)

Area Addressed
Date Aoc® | AFJ® Description

June 1999 X X “Groundwater Contamination Delineation Report,” ENSR Corporation
(ENSR), published.

April - May 1999 X Monitor wells DMW-01 and DMW-03 located on the upgradient
refinery property (currently known as the Valero Refinery) were drilled
to a greater depth and resampled.

January 1999 X Groundwater monitoring and well gauging event. Groundwater
samples were collected from 68 onsite and offsite wells. Fluid levels
were measured in 190 wells.

May - July 1998 X Remedial groundwater investigation activities, including 99 CPT
soundings and the installation of 13 new monitor wells (MW-13
through MW-17, MWQ-05 through MWQ-08, DMW-01 through
DMW-03, and DMWQ-01). Groundwater samples were collected
from 71 onsite and offsite wells.

April 1998 X Initiated AFJ GMP, which includes semiannual groundwater sampling
and quarterly water level gauging. LNAPL characterization samples
collected from 95 onsite and offsite wells. Groundwater samples
collected from 69 onsite and offsite wells.

April 1, 1998 X The State of Texas and Coastal entered into an AFJ.

1998 X Constructed Cofferdam Groundwater Recovery System.

January 1996 X LNAPL was discovered in the subsurface at the Quintana facility. Five
recovery wells were installed.

1994 X Annual testing of underground product lines and aboveground storage
tanks began on the Valero Refinery (formerly Coastal Refinery).

Fall 1993 X Additional recovery wells were installed to bring total to 34 recovery
wells.

June 1993 X “Hydrocarbon Plume Delineation and Recovery System Status Report,”
Jones and Neuse, published.

1989 X The hydrocarbon recovery system was installed.

Mid 1980’s X LNAPL was discovered in the subsurface at the Cantwell facility.

1971 X Installed Cofferdam along the CCIH.

@ U.S. Environmental Protection Agency (EPA), September 2002. Administrative Order on Consent. U.S. EPA Docket No. RCRA-VI-7003-

01-01. September 6.

@ Texas Commission on Environmental Quality (TCEQ), April 1998. Agreed Final Judgment, No. 92-17287.
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Table 2. Monitor Well Sampling Schedule for AOC Long-Term Groundwater
Monitoring Program

Monitoring Locations | Semiannual Sampling | Annual Sampling

1 WBZ

EMW-50 @

EMW-U17T X

EMW-U1T

EMW-U26T

EMW-U28T

EMW-U29T

EMW-U2T

EMW-U30T

EMW-U31T

EMW-U32T @ X

EMW-U33T

EMW-U3T

EMW-U40T

EMW-U41T

EMW-U42T

EMW-U6T @ X

EPZ-04

EPZ-05

Lpz-33©

LPZ-40

LPZ-41

MW-U31

MW-U32 @

MW-U36 @ X

MW-U37

MW-U38

Ow-u37

OW-U42

XXX

OW-U43

pz-05®

DX XXX XXX XX XXX XXX XK X XXX X XXX XX XXX X | X

PZ-06

2" \WBZ

EMW-L34T

EMW-L35B

EMW-L36T

EMW-L37T

EMW-L38T

EMW-L39T

EMW-L41T

EMW-L6T

EMW-L8T

EMW-LOT

OW-L08

OW-L14R

XXX XXX | XX XXX | X | <
XXX XXX X XXX XX X

OW-L15

@ EMW-50 is the "New Well" called for in the Corrective Measures Study (CMS) (February 2010a). EMW-50 was installed in March 2010 and
developed in April 2010.

@ MW-U32 was listed for semiannual monitoring in the CMS. However, MW-U32 is currently operating as a recovery well and therefore was
sampled as a grab sample. PZ-05 was sampled in place of MW-U32 during the April 2013 sampling event.

© |pZ-33 was observed to have measurable light non-aqueous phase liquid (LNAPL) during both the April and October 2013 sampling events.
Therefore, no samples were collected from LPZ-33.

“ Wells EMW-U32T, EMW-UGBT, PZ-06, and MW-U36 were not included in the CMS but were added to the sampling event.

AOC - Administrative Order on Consent.

WBZ - Water bearing zone.
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Table 3. Fluid Level Measurements for April and October 2013 Sampling Events

Top of Corrected
Casing Depth to Depth to Hydrocarbon GW
Elevation Specific LNAPL Groundwater Thickness Elevation
Well ID (ft msl) Gravity Date (ft BTOC) (ft BTOC) (ft) (ft msl)
1st WBZ Monitor Wells

CDDEEP* 8.94 NA 16-Apr-13 ND 10.84 0.00 -1.90

15-Oct-13 ND 19.30 0.00 -10.36
CDSHAL* 8.69 NA 16-Apr-13 ND 10.47 0.00 -1.78
15-Oct-13 ND 10.50 0.00 -1.81
DGO1 13.17 0.86 16-Apr-13 ND 10.66 0.00 2.51
15-Oct-13 ND 10.51 0.00 2.66
DG02 13.67 0.86 16-Apr-13 ND 11.17 0.00 2.50
15-Oct-13 10.95 11.31 0.36 2.67
DGO03 14.05 0.86 16-Apr-13 11.45 12.07 0.62 2.51
15-Oct-13 ND 11.24 0.00 2.81
DG04 13.72 0.86 16-Apr-13 11.56 13.00 1.44 1.96
15-Oct-13 11.30 12.77 1.47 2.21
EMW45 11.36 0.85 16-Apr-13 7.98 8.70 0.72 3.27
15-Oct-13 7.47 8.18 0.71 3.78
EMW46 12.47 NA 16-Apr-13 ND 8.95 0.00 3.52
15-Oct-13 ND 8.63 0.00 3.84
EMW47 9.85 0.85 16-Apr-13 ND 7.13 0.00 2.72
15-Oct-13 ND 6.71 0.00 3.14
EMW48* 13.19 NA 16-Apr-13 ND 11.90 0.00 1.29
15-Oct-13 ND 1141 0.00 1.78
EMW49 12.84 NA 16-Apr-13 ND 10.18 0.00 2.66
15-Oct-13 ND 9.93 0.00 2.91
EMW50 13.26 NA 16-Apr-13 ND 10.85 0.00 241
15-Oct-13 ND 10.77 0.00 2.49
EMWU10T 28.01 NA 16-Apr-13 ND 24.73 0.00 3.28
15-Oct-13 ND 23.36 0.00 4.65
EMWU1L1T 24.85 NA 16-Apr-13 ND 19.41 0.00 5.44
15-Oct-13 ND 18.34 0.00 6.51
EMWU12T 29.09 0.81 16-Apr-13 22.84 26.36 3.52 5.58
15-Oct-13 22.52 26.36 3.84 5.84
EMWU13T 25.58 0.81 16-Apr-13 18.63 21.89 3.26 6.33
15-Oct-13 18.55 19.29 0.74 6.89
EMWU14T 27.99 0.78 16-Apr-13 NM NM NA NA
15-Oct-13 NM NM NA NA
EMWU15T 28.45 0.80 16-Apr-13 21.90 24.35 2.45 6.06
15-Oct-13 ND 22.01 0.00 6.44
EMWU16T 28.38 0.80 16-Apr-13 22.20 24.84 2.64 5.65
15-Oct-13 22.3 25.00 2.70 5.54
EMWUL7T 27.41 NA 16-Apr-13 ND 21.81 0.00 5.60
15-Oct-13 ND 21.90 0.00 5.51
EMWU18T 26.84 0.87 16-Apr-13 21.36 22.85 1.49 5.29
15-Oct-13 21.10 21.97 0.87 5.63
EMWU19T 25.88 0.83 16-Apr-13 19.97 21.97 2.00 5.57
15-Oct-13 19.90 21.95 2.05 5.63
EMWULT 21.52 NA 16-Apr-13 ND 17.95 0.00 3.57
15-Oct-13 ND 17.55 0.00 3.97
EMWU20T 29.88 0.83 16-Apr-13 23.75 26.70 2.95 5.63
15-Oct-13 23.77 26.76 2.99 5.60
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Table 3. Fluid Level Measurements for April and October 2013 Sampling Events
(Continued)

Top of Corrected
Casing Depth to Depth to Hydrocarbon GW
Elevation Specific LNAPL Groundwater Thickness Elevation
Well ID (ft msl) Gravity Date (ft BTOC) (ft BTOC) (ft) (ft msl)
1st WBZ Monitor Wells (Continued)
EMWU21T 29.28 NA 16-Apr-13 ND 23.57 0.00 5.71
15-Oct-13 ND 23.28 0.00 6.00
EMWU22T 29.50 0.78 16-Apr-13 23.67 24.87 1.20 5.57
15-Oct-13 NM NM NA NA
EMWU23T 32.32 0.88 16-Apr-13 26.28 26.85 0.57 5.97
15-Oct-13 26.02 26.75 0.73 6.21
EMWU24T 32.08 0.81 16-Apr-13 ND 24.96 0.00 7.12
15-Oct-13 ND 24.77 0.00 7.31
EMWU25T 30.19 0.84 16-Apr-13 22.87 25.13 2.26 6.96
15-Oct-13 22.70 25.55 2.85 7.03
EMWU26T 29.44 NA 16-Apr-13 ND 23.25 0.00 6.19
15-Oct-13 ND 23.03 0.00 6.41
EMWU27T 29.17 0.88 16-Apr-13 22.91 24.68 1.77 6.05
15-Oct-13 22.66 24.9 2.24 6.24
EMWU28T 28.46 NA 16-Apr-13 ND 22.72 0.00 5.74
15-Oct-13 ND 22.51 0.00 5.95
EMWU29T 27.82 NA 16-Apr-13 ND 23.32 0.00 4.50
15-Oct-13 ND 22.86 0.00 4.96
EMWU2T 25.43 NA 16-Apr-13 ND 22.49 0.00 2.94
15-Oct-13 ND 22.16 0.00 3.27
EMWU30T 25.05 NA 16-Apr-13 ND 20.13 0.00 4.92
15-Oct-13 ND 19.70 0.00 5.35
EMWU31T 26.59 NA 16-Apr-13 21.59 21.61 0.02 5.00
15-Oct-13 ND 21.39 0.00 5.20
EMWU32T 27.17 NA 16-Apr-13 ND 21.83 0.00 5.34
15-Oct-13 ND 21.92 0.00 5.25
EMWU33T 13.36 NA 16-Apr-13 ND 10.26 0.00 3.10
15-Oct-13 ND 9.34 0.00 4.02
EMWU3T 10.58 NA 16-Apr-13 ND 8.16 0.00 2.42
15-Oct-13 ND 7.68 0.00 2.90
EMWU40T 29.85 NA 16-Apr-13 ND 23.51 0.00 6.34
15-Oct-13 ND 23.36 0.00 6.49
EMWU41T 27.51 NA 16-Apr-13 ND 22.15 0.00 5.36
15-Oct-13 ND 21.72 0.00 5.79
EMWU42T 27.08 NA 16-Apr-13 ND 22.71 0.00 4.37
15-Oct-13 ND 21.83 0.00 5.25
EMWU4T 14.40 NA 16-Apr-13 ND 11.96 0.00 2.44
15-Oct-13 ND 11.25 0.00 3.15
EMWUGBT 23.24 NA 16-Apr-13 ND 19.41 0.00 3.83
15-Oct-13 ND 18.99 0.00 4.25
EMWU7B 27.97 NA 16-Apr-13 ND 24.74 0.00 3.23
15-Oct-13 ND 24.37 0.00 3.60
EPZ01 27.09 NA 16-Apr-13 ND 24.03 0.00 3.06
15-Oct-13 ND 23.61 0.00 3.48
EPZ02 26.86 NA 16-Apr-13 ND 23.29 0.00 3.57
15-Oct-13 ND 22.79 0.00 4.07
EPZ03 28.41 0.86 16-Apr-13 24.59 25.70 111 3.66
15-Oct-13 24.35 25.06 0.71 3.96
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Table 3. Fluid Level Measurements for April and October 2013 Sampling Events
(Continued)

Top of Corrected
Casing Depth to Depth to Hydrocarbon GW
Elevation Specific LNAPL Groundwater Thickness Elevation
Well ID (ft msl) Gravity Date (ft BTOC) (ft BTOC) (ft) (ft msl)
1st WBZ Monitor Wells (Continued)
EPZ04 11.06 NA 16-Apr-13 ND 9.54 0.00 1.52
15-Oct-13 ND 8.85 0.00 2.21
EPZ05 11.80 NA 16-Apr-13 ND 9.55 0.00 2.25
15-Oct-13 ND 8.31 0.00 3.49
EPZ06 12.68 0.90 16-Apr-13 ND 8.75 0.00 3.93
15-Oct-13 ND 8.60 0.00 4.08
EPZ07 13.43 NA 16-Apr-13 ND 9.90 0.00 3.53
15-Oct-13 ND 9.78 0.00 3.65
EPZ08 15.65 NA 16-Apr-13 ND 13.71 0.00 1.94
15-Oct-13 ND 12.92 0.00 2.73
EPZ09 26.69 0.86 16-Apr-13 21.11 23.77 2.66 5.20
15-Oct-13 ND 20.91 0.00 5.78
EPZ11 28.35 0.86 16-Apr-13 22.48 25.30 2.82 5.47
15-Oct-13 22.44 25.04 2.60 5.54
EPZ12 27.78 0.85 16-Apr-13 23.31 24.61 1.30 4.27
15-Oct-13 23.16 23.88 0.72 451
EW7 11.10 NA 16-Apr-13 ND 7.60 0.00 3.50
15-Oct-13 ND 7.42 0.00 3.68
EWS 11.69 NA 16-Apr-13 ND 8.18 0.00 3.51
15-Oct-13 ND 8.02 0.00 3.67
EW9* 15.72 NA 16-Apr-13 ND 19.38 0.00 -3.66
15-Oct-13 ND 21.25 0.00 -5.53
EWA* 13.84 NA 16-Apr-13 ND 13.80 0.00 0.04
15-Oct-13 ND 13.23 0.00 0.61
EWA-EAST 13.78 0.86 16-Apr-13 11.30 13.70 2.40 2.14
15-Oct-13 10.92 13.41 2.49 2.51
EWB* 13.18 NA 16-Apr-13 ND 25.37 0.00 -12.19
15-Oct-13 ND 25.32 0.00 -12.14
EWB-EAST 13.04 0.86 16-Apr-13 10.27 10.64 0.37 2.72
15-Oct-13 ND 9.65 0.00 3.39
EWC 13.51 NA 16-Apr-13 ND 11.11 0.00 2.40
15-Oct-13 ND 10.37 0.00 3.14
EWC-EAST 13.68 NA 16-Apr-13 ND 11.00 0.00 2.68
15-Oct-13 ND 10.39 0.00 3.29
EWD* 13.09 NA 16-Apr-13 ND 17.77 0.00 -4.68
15-Oct-13 ND 17.75 0.00 -4.66
LPZ01 28.82 NA 16-Apr-13 ND 21.16 0.00 7.66
15-Oct-13 ND 21.18 0.00 7.64
LPZ02 31.04 NA 16-Apr-13 ND 24.62 0.00 6.42
15-Oct-13 ND 24.49 0.00 6.55
LPZ03 30.09 NA 16-Apr-13 ND 22.93 0.00 7.16
15-Oct-13 ND 22.84 0.00 7.25
LPZ04 30.99 NA 16-Apr-13 ND 24.68 0.00 6.31
15-Oct-13 ND 24.57 0.00 6.42
LPZ05 30.34 0.88 16-Apr-13 23.49 28.25 4.76 6.28
15-Oct-13 23.37 28.18 4.81 6.28
LPZ06 29.24 NA 16-Apr-13 ND 23.03 0.00 6.21
15-Oct-13 ND 22.86 0.00 6.38
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Table 3. Fluid Level Measurements for April and October 2013 Sampling Events
(Continued)

Top of Corrected
Casing Depth to Depth to Hydrocarbon GW
Elevation Specific LNAPL Groundwater Thickness Elevation
Well ID (ft msl) Gravity Date (ft BTOC) (ft BTOC) (ft) (ft msl)
1st WBZ Monitor Wells (Continued)
LPZ07 28.02 NA 16-Apr-13 ND 21.97 0.00 6.05
15-Oct-13 ND 21.88 0.00 6.14
LPZ08 29.31 NA 16-Apr-13 ND 23.50 0.00 5.81
15-Oct-13 ND 23.43 0.00 5.88
LPZ09 28.33 0.88 16-Apr-13 21.76 24.96 3.20 6.18
15-Oct-13 21.65 24.63 2.98 6.31
LPZ10 28.37 0.88 16-Apr-13 21.78 26.02 4.24 6.07
15-Oct-13 21.65 25.60 3.95 6.23
LPZ11 28.90 NA 16-Apr-13 ND 22.91 0.00 5.99
15-Oct-13 ND 22.69 0.00 6.21
LPZ12 28.00 0.88 16-Apr-13 21.41 26.26 4.85 6.00
15-Oct-13 21.33 26.06 4.73 6.09
LPZ13 29.32 NA 16-Apr-13 ND 23.49 0.00 5.83
15-Oct-13 ND 23.52 0.00 5.80
LPZ14 28.88 0.88 16-Apr-13 22.55 27.45 4.90 5.73
15-Oct-13 22.35 26.79 4.44 5.99
LPZ15 28.98 NA 16-Apr-13 23.02 23.32 0.30 5.67
15-Oct-13 ND 23.79 0.00 4.94
LPZ16 28.91 0.88 16-Apr-13 22.22 26.67 4.45 5.85
15-Oct-13 22.07 26.18 4.11 6.04
LPZ17 25.78 0.88 16-Apr-13 19.36 23.90 4.54 5.88
15-Oct-13 19.22 23.55 4.33 5.88
LPZ18 26.18 0.80 16-Apr-13 20.01 22.89 2.88 5.59
15-Oct-13 19.82 22.85 3.03 5.75
LPZ19 29.38 NA 16-Apr-13 ND 23.76 0.00 5.62
15-Oct-13 23.66 24.35 0.69 5.64
LPZ20 28.07 NA 16-Apr-13 ND 22.52 0.00 5.35
15-Oct-13 ND 22.25 0.00 5.62
LPZ21 28.27 0.88 16-Apr-13 21.95 25.66 3.71 5.62
15-Oct-13 21.81 24.60 2.79 5.87
LPZ22 28.41 0.88 16-Apr-13 22.63 25.21 2.58 5.15
15-Oct-13 22.41 23.96 1.55 5.50
LPZ23 29.25 NA 16-Apr-13 ND 23.62 0.00 5.35
15-Oct-13 ND 23.31 0.00 5.66
LPZ24 25.13 0.80 16-Apr-13 19.46 21.47 2.01 5.27
15-Oct-13 19.12 21.72 2.60 5.49
LPZ25 24.29 0.88 16-Apr-13 18.49 22.60 4.11 5.09
15-Oct-13 18.29 21.00 2.71 5.46
LPZ26 24.81 NA 16-Apr-13 ND 19.69 0.00 5.12
15-Oct-13 ND 19.34 0.00 5.47
LPz27 27.58 0.88 16-Apr-13 22.03 26.56 4.53 4.76
15-Oct-13 21.69 25.24 3.55 5.22
LPZ28 25.45 0.88 16-Apr-13 20.26 24.35 4.09 4.69
15-Oct-13 19.90 23.40 3.50 5.12
LPZ29 28.54 NA 16-Apr-13 ND 23.30 0.00 5.24
15-Oct-13 ND 23.27 0.00 5.27
LPZ30 27.32 NA 16-Apr-13 21.98 22.44 0.46 5.28
15-Oct-13 21.75 23.31 1.56 5.35
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Table 3. Fluid Level Measurements for April and October 2013 Sampling Events
(Continued)

Top of Corrected
Casing Depth to Depth to Hydrocarbon GW
Elevation Specific LNAPL Groundwater Thickness Elevation
Well ID (ft msl) Gravity Date (ft BTOC) (ft BTOC) (ft) (ft msl)
1st WBZ Monitor Wells (Continued)
LPZ31 27.46 0.80 16-Apr-13 21.36 24.37 3.01 5.50
15-Oct-13 21.48 24.44 2.96 5.39
LPZ32 28.22 NA 16-Apr-13 ND 23.97 0.00 4.25
15-Oct-13 ND 23.49 0.00 4.73
LPZ33 27.14 0.86 16-Apr-13 21.94 22.03 0.09 5.19
15-Oct-13 21.88 21.89 0.01 5.26
LPZ34 26.49 NA 16-Apr-13 ND 22.64 0.00 3.85
15-Oct-13 ND 22.13 0.00 4.36
LPZ35 24.82 NA 16-Apr-13 21.10 21.82 0.72 3.62
15-Oct-13 20.66 21.66 1.00 4.02
LPZ37 26.18 NA 16-Apr-13 ND 21.41 0.00 4.77
15-Oct-13 ND 21.05 0.00 5.13
LPZ38 26.57 0.86 16-Apr-13 ND 22.58 0.00 3.99
15-Oct-13 ND 22.29 0.00 4.28
LPZ39 27.12 NA 16-Apr-13 ND 22.35 0.00 4.77
15-Oct-13 ND 22.25 0.00 4.87
LPZ40 26.94 NA 16-Apr-13 ND 21.49 0.00 5.45
15-Oct-13 ND 21.61 0.00 5.33
LPZ41 25.80 NA 16-Apr-13 ND 20.84 0.00 4.96
15-Oct-13 ND 20.79 0.00 5.01
LPZ44 25.75 NA 16-Apr-13 ND 21.11 0.00 4.64
15-Oct-13 ND 20.80 0.00 4.95
LPZ45 28.33 0.86 16-Apr-13 22.74 26.66 3.92 5.04
15-Oct-13 22.42 25.26 2.84 5.51
LPZ46 24.97 0.86 16-Apr-13 19.03 22.91 3.88 5.39
15-Oct-13 18.81 21.38 2.57 5.80
LPz47 28.41 0.86 16-Apr-13 22.63 22.64 0.01 5.78
15-Oct-13 ND 22.32 0.00 6.09
LPZ48 27.91 0.86 16-Apr-13 21.64 25.50 3.86 5.73
15-Oct-13 21.52 24.20 2.68 6.01
LPZ49 28.48 0.88 16-Apr-13 22.57 25.15 2.58 5.60
15-Oct-13 22.44 25.25 2.81 5.70
LPZ50 30.16 0.88 16-Apr-13 24.25 26.19 1.94 5.68
15-Oct-13 23.21 26.55 3.34 6.55
LPZ51 28.85 0.88 16-Apr-13 22.88 25.00 2.12 5.72
15-Oct-13 22.87 25.14 2.27 5.71
MPO1 12.87 0.86 16-Apr-13 ND 10.76 0.00 2.12
15-Oct-13 ND 10.68 0.00 2.20
MPO02 13.14 NA 16-Apr-13 ND 11.09 0.00 2.06
15-Oct-13 ND 10.99 0.00 2.16
MPO03 14.85 0.86 16-Apr-13 12.67 14.26 1.59 1.96
15-Oct-13 12.30 13.50 1.20 2.38
MPO3A 14.74 0.86 16-Apr-13 11.72 13.56 1.84 2.76
15-Oct-13 11.22 11.94 0.72 3.42
MP04 15.40 NA 16-Apr-13 ND 13.17 0.00 2.23
15-Oct-13 ND 12.62 0.00 2.78
MPO05 15.23 0.86 16-Apr-13 13.50 14.55 DTB <1.05 DTB> NA
15-Oct-13 13.12 14.58 DTB <1.46 DTB> NA
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Table 3. Fluid Level Measurements for April and October 2013 Sampling Events
(Continued)

Top of Corrected
Casing Depth to Depth to Hydrocarbon GW
Elevation Specific LNAPL Groundwater Thickness Elevation
Well ID (ft msl) Gravity Date (ft BTOC) (ft BTOC) (ft) (ft msl)
1st WBZ Monitor Wells (Continued)
MPO06 15.42 0.86 16-Apr-13 13.60 14.40 DTB <0.80 DTB> NA
15-Oct-13 13.27 14.29 1.02 2.01
MPOBA 15.26 0.86 16-Apr-13 12.65 16.09 3.44 2.13
15-Oct-13 12.11 14.46 2.35 2.82
MPO7 15.97 0.86 16-Apr-13 14.95 17.40 2.45 0.69
15-Oct-13 13.61 15.78 2.17 2.06
MPO7A 15.16 0.86 16-Apr-13 12.61 16.45 3.84 2.01
15-Oct-13 12.10 14.98 2.88 2.66
MPO08 15.99 0.86 16-Apr-13 ND 12.44 0.00 3.55
15-Oct-13 ND 12.82 0.00 3.17
MPO09 13.36 NA 16-Apr-13 ND 10.06 0.00 3.30
15-Oct-13 ND 9.70 0.00 3.66
MWU25 13.19 0.86 16-Apr-13 ND 10.10 0.00 3.09
15-Oct-13 ND 9.78 0.00 3.41
MWU26A* 14.80 0.86 16-Apr-13 ND 15.22 0.00 -0.42
15-Oct-13 14.79 14.83 0.04 0.00
MwuU27 13.82 0.86 16-Apr-13 11.06 11.20 0.14 2.74
15-Oct-13 10.65 10.77 0.12 3.15
MwuU28 13.01 NA 16-Apr-13 ND 11.05 0.00 1.96
15-Oct-13 ND 10.55 0.00 2.46
MWU29 13.82 NA 16-Apr-13 ND 12.40 0.00 1.42
15-Oct-13 ND 11.89 0.00 1.93
MWU31 13.38 NA 16-Apr-13 ND 11.31 0.00 2.07
15-Oct-13 ND 10.88 0.00 2.50
MWU32* 13.35 NA 16-Apr-13 ND 14.45 0.00 -1.10
15-Oct-13 ND 12.90 0.00 0.45
MWU33 26.41 0.86 16-Apr-13 22.78 25.06 2.28 3.31
15-Oct-13 22.50 23.82 1.32 3.72
MwWU34 29.47 0.88 16-Apr-13 24.57 28.89 4.32 4.37
15-Oct-13 24.25 27.36 3.11 4.84
MWU36 10.97 NA 16-Apr-13 ND 8.27 0.00 2.70
15-Oct-13 ND 7.18 0.00 3.79
MWU37 27.98 NA 16-Apr-13 ND 22.26 0.00 5.72
15-Oct-13 ND 22.39 0.00 5.59
MWU38 27.14 NA 16-Apr-13 ND 21.51 0.00 5.63
15-Oct-13 ND 21.66 0.00 5.48
Oowu25 32.28 0.81 16-Apr-13 24.54 27.94 TOP <3.40 DTB> NA
15-Oct-13 25.05 28.39 3.34 6.60
OowWu26 29.27 NA 16-Apr-13 ND 23.19 0.00 6.08
15-Oct-13 ND 23.05 0.00 6.22
owu27 29.13 0.83 16-Apr-13 23.24 24.52 DTB <1.28 DTB> NA
15-Oct-13 23.10 24.55 DTB <1.45 DTB> NA
owu28 27.40 NA 16-Apr-13 ND 22.04 0.00 5.36
15-Oct-13 ND 21.89 0.00 5.51
Oowu3l 29.09 0.87 16-Apr-13 22.69 24.67 1.98 6.15
15-Oct-13 22.55 25.39 2.84 6.18
Oowu32 29.47 0.88 16-Apr-13 22.78 26.55 3.77 6.23
15-Oct-13 22.64 26.24 3.60 6.39
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Table 3. Fluid Level Measurements for April and October 2013 Sampling Events
(Continued)

Top of Corrected
Casing Depth to Depth to Hydrocarbon GW
Elevation Specific LNAPL Groundwater Thickness Elevation
Well ID (ft msl) Gravity Date (ft BTOC) (ft BTOC) (ft) (ft msl)
1st WBZ Monitor Wells (Continued)

Owu33 30.44 0.79 16-Apr-13 22.81 26.59 3.78 6.84
15-Oct-13 22.75 26.83 4.08 6.84
OwWu36 11.87 NA 16-Apr-13 ND 6.18 0.00 5.69
15-Oct-13 ND 6.32 0.00 5.55
owua3a7 9.08 NA 16-Apr-13 ND 5.84 0.00 3.24
15-Oct-13 ND 5.32 0.00 3.76
Oowu38 1411 NA 16-Apr-13 ND 10.15 0.00 3.96
15-Oct-13 ND 10.18 0.00 3.93
Oowu42 28.61 NA 16-Apr-13 ND 22.44 0.00 6.17
15-Oct-13 ND 22.29 0.00 6.32
owu43 27.07 NA 16-Apr-13 ND 21.44 0.00 5.63
15-Oct-13 ND 20.97 0.00 6.10
owu44 28.23 0.87 16-Apr-13 22.92 25.35 2.43 4.98
15-Oct-13 22.52 25.00 2.48 5.38
owu47 28.34 NA 16-Apr-13 ND 22.59 0.00 5.86
15-Oct-13 ND 22.80 0.00 5.65
Oowu48 28.89 0.88 16-Apr-13 22.34 27.09 4.75 5.68
15-Oct-13 22.11 26.10 3.99 6.00
OWu49 28.30 0.88 16-Apr-13 21.68 25.00 DTB <3.32 DTB> NA
15-Oct-13 21.55 25.07 DTB <3.52 DTB> NA
PZ05 14.62 NA 16-Apr-13 NM NM NA NA
15-Oct-13 NM NM NA NA
PZ06 14.53 NA 16-Apr-13 ND 12.45 0.00 2.08
15-Oct-13 ND 12.28 0.00 2.25
Pz07 13.93 NA 16-Apr-13 ND 11.27 0.00 2.66
15-Oct-13 ND 10.58 0.00 3.35
PZ09 11.79 NA 16-Apr-13 ND 9.16 0.00 2.63
15-Oct-13 8.68 8.69 0.01 3.11
PZ10 12.33 0.86 16-Apr-13 9.24 11.57 2.33 2.76
15-Oct-13 8.93 10.37 1.44 3.20
R1* 13.98 NA 16-Apr-13 ND 14.81 0.00 -0.83
15-Oct-13 ND 14.77 0.00 -0.79
R2* 12.77 0.86 16-Apr-13 12.3 12.32 0.02 0.47
15-Oct-13 ND 11.59 0.00 1.18
R3 14.49 0.86 16-Apr-13 NM NM NA NA
15-Oct-13 12.12 13.36 1.24 2.20
R4* 11.40 NA 16-Apr-13 11.01 11.02 0.01 0.39
15-Oct-13 ND 7.59 0.00 3.81

Rw1* 13.67 0.86 16-Apr-13 ND 24.20 0.00 -10.53
15-Oct-13 ND 26.02 0.00 -12.35
Rw2* 10.91 NA 16-Apr-13 ND 16.21 0.00 -5.30
15-Oct-13 ND 15.35 0.00 -4.44
RwW3* 14.88 0.86 16-Apr-13 ND 14.35 0.00 0.53
15-Oct-13 ND 14.12 0.00 0.76
T11 24.74 0.85 16-Apr-13 19.68 21.01 1.33 4.85
15-Oct-13 NM NM NM NM
T12 11.54 NA 16-Apr-13 ND 6.79 0.00 4.75
15-Oct-13 ND 6.87 0.00 4.67
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Table 3. Fluid Level Measurements for April and October 2013 Sampling Events
(Continued)

Top of Corrected
Casing Depth to Depth to Hydrocarbon GW
Elevation Specific LNAPL Groundwater Thickness Elevation
Well ID (ft msl) Gravity Date (ft BTOC) (ft BTOC) (ft) (ft msl)
2nd WBZ Monitor Wells
EMWL6T 23.03 NA 16-Apr-13 ND 18.77 0.00 4.26
15-Oct-13 ND 18.54 0.00 4.49
EMWLST 27.09 NA 16-Apr-13 ND 23.27 0.00 3.82
15-Oct-13 ND 23.09 0.00 4.00
EMWLIT 27.86 NA 16-Apr-13 ND 24.04 0.00 3.82
15-Oct-13 ND 23.92 0.00 3.94
EMWL34T 30.15 NA 16-Apr-13 ND 24.33 0.00 5.82
15-Oct-13 ND 24.15 0.00 6.00
EMWL35B 30.11 NA 16-Apr-13 ND 24.65 0.00 5.46
15-Oct-13 ND 24.45 0.00 5.66
EMWL36T 29.16 NA 16-Apr-13 ND 23.65 0.00 5.51
15-Oct-13 ND 23.46 0.00 5.70
EMWL37T 29.88 NA 16-Apr-13 ND 24.40 0.00 5.48
15-Oct-13 ND 24.27 0.00 5.61
EMWL38T 28.68 NA 16-Apr-13 ND 24.22 0.00 4.46
15-Oct-13 ND 24.15 0.00 453
EMWL39T 28.42 NA 16-Apr-13 ND 24.53 0.00 3.89
15-Oct-13 ND 24.31 0.00 4.11
EMWLA41T 27.54 NA 16-Apr-13 ND 22.84 0.00 4.70
15-Oct-13 ND 22.61 0.00 4,93
OWL08 24.54 NA 16-Apr-13 ND 21.11 0.00 3.43
15-Oct-13 ND 20.87 0.00 3.67
OowL1 27.12 NA 16-Apr-13 ND 23.69 0.00 3.43
15-Oct-13 ND 23.58 0.00 3.54
OWL14R 27.50 NA 16-Apr-13 ND 23.19 0.00 4.31
15-Oct-13 ND 23.13 0.00 4.37
OWL15 21.53 NA 16-Apr-13 ND 17.91 0.00 3.62
15-Oct-13 ND 17.69 0.00 3.84
OWL25 21.36 NA 16-Apr-13 ND 17.57 0.00 3.79
15-Oct-13 ND 17.46 0.00 3.90
* Well is an operating recovery well that was pumping during the gauging event(s).
BTOC - Below top of casing.
DTB - Depth to bottom of well. Groundwater was not encountered.
ft - Feet.
GW - Groundwater.
ID - Identification.
LNAPL - Light non-aqueous phase liquid.
msl - Mean sea level.
NA - Not applicable.
ND - Not detected.
NM - Not measured during this event.
WBZ - Water bearing zone.
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Table 4. Groundwater Quality Parameters

Temperature | Specific Conductivity | Dissolved Oxygen pH Oxidation-Reduction Potential | Turbidity
Monitoring Locations Date (°C) (mS/cm) (mg/L) (pH unit) (mV) (NTU)
1st WBZ
EMW-49 14-Jan-14 24.73 22.9 0.89 7.22 NR 1.2
EMW-50 23-Apr-13 25.05 15.7 0.37 7.15 1 0.0
14-Jan-14 24.58 19.0 1.10 7.26 NR 1.0
EMW-U17T 18-Apr-13 23.20 16.2 0.31 9.24 -350 0.0
17-Oct-13 26.26 15.7 0.04 9.17 -413 0.0
EMW-U1T 18-Apr-13 23.25 6.29 0.36 6.87 -13 0.0
EMW-U26T 18-Apr-13 24.78 4.65 0.44 6.70 -74 0.0
EMW-U28T 18-Apr-13 25.40 1.68 0.47 7.74 -144 0.0
EMW-U29T 18-Apr-13 22.38 9.17 0.37 8.36 -59 0.0
EMW-U2T 18-Apr-13 21.77 15.6 0.39 6.25 59 0.0
EMW-U30T 18-Apr-13 25.03 5.60 0.59 7.17 -71 0.0
EMW-U31T 15-Apr-13 NS NS NS NS NS NS
EMW-U32T 19-Apr-13 21.97 11.6 0.00 7.76 -254 0.0
16-Oct-13 27.14 16.8 0.28 7.72 -129 95.2
EMW-U33T 18-Apr-13 22.79 21.4 0.39 6.69 -86 0.0
EMW-U3T 23-Apr-13 23.18 28.5 0.13 6.51 -162 0.0
EMW-U40T 18-Apr-13 24.54 6.67 0.13 6.16 -225 0.0
EMW-U41T 18-Apr-13 26.16 5.95 0.28 6.95 -107 0.0
EMW-U42T 23-Apr-13 24.88 16.1 0.28 6.87 -44 0.0
EMW-U6T 18-Apr-13 22.74 5.72 0.16 7.78 -217 0.0
16-Oct-13 26.66 6.67 2.75 7.78 -272 6.2
EPZ-04 23-Apr-13 23.36 55.1 0.09 6.85 -337 0.0
EPZ-05 23-Apr-13 24.11 56.4 0.07 7.00 -387 0.0
LPZ-40 23-Apr-13 24.07 17.8 0.08 6.80 -162 0.0
LPZ-41 23-Apr-13 24.40 21.8 0.19 7.38 -247 0.0
MW-U28 14-Jan-14 25.84 6.90 0.78 7.51 NR 12.9
MW-U31 23-Apr-13 26.42 22.4 0.27 6.57 -126 31.9
13-Jan-14 25.96 24.0 1.05 6.92 NR 0.0
MW-U36 19-Apr-13 17.71 284 0.28 6.82 -332 0.0
16-Oct-13 28.46 28.9 0.16 6.64 -401 44.0
MW-U37 19-Apr-13 21.71 2.93 0.35 7.45 -234 0.0
MW-U38 19-Apr-13 21.55 24.7 0.10 9.01 -373 99.1
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Table 4. Groundwater Quality Parameters (Continued)

Temperature | Specific Conductivity | Dissolved Oxygen pH Oxidation-Reduction Potential | Turbidity
Monitoring Locations Date (°C) (mS/cm) (mg/L) (pH unit) (mV) (NTU)
1st WBZ (Continued)
OW-U37 18-Apr-13 22.17 35.8 0.34 6.94 -164 0.0
16-Oct-13 27.80 35.6 0.20 6.87 -149 0.0
Oow-u42 19-Apr-13 23.59 8.78 0.46 6.71 7 0.0
17-Oct-13 26.06 11.2 0.08 6.65 -21 0.0
OW-U43 19-Apr-13 23.75 5.88 0.30 9.03 -42 0.0
18-Oct-13 25.34 6.80 0.16 8.67 -119 0.0
PZ-05 23-Apr-13 25.12 46.9 0.19 7.31 -211 0.0
PZ-06 23-Apr-13 25.62 29.6 0.31 6.54 136 0.0
2nd WBZ
EMW-L34T 22-Apr-13 26.37 16.6 0.11 6.13 -139 13.1
17-Oct-13 24.21 22.1 0.68 6.05 -200 0.0
EMW-L35B 22-Apr-13 26.31 25.4 0.23 6.01 -281 0.0
17-Oct-13 23.37 30.9 0.39 5.93 -76 0.0
EMW-L36T 22-Apr-13 29.10 13.6 0.09 6.93 -376 13.3
17-Oct-13 25.42 15.5 0.19 6.18 -43 0.0
EMW-L37T 22-Apr-13 29.63 28.7 0.44 6.39 -69 0.0
17-Oct-13 23.48 36.7 0.92 6.31 -152 0.0
EMW-L38T 17-Apr-13 26.26 47.7 7.32 6.22 28 0.0
16-Oct-13 26.56 53.5 0.42 7.00 -9 0.6
EMW-L39T 22-Apr-13 28.84 40.7 0.43 6.16 -68 0.0
17-Oct-13 27.12 50.4 0.63 6.15 -105 0.0
EMW-L41T 17-Apr-13 27.81 41.0 0.25 6.39 -59 0.0
16-Oct-13 27.16 45.1 0.68 7.05 -77 2.7
EMW-L6T 17-Apr-13 25.14 43.0 0.41 6.39 -8 2.9
16-Oct-13 25.93 46.3 1.14 7.09 -27 0.1
EMW-L8T 17-Apr-13 NA NA NA NA NA NA
16-Oct-13 NA NA NA NA NA NA
EMW-LOT 17-Apr-13 NA NA NA NA NA NA
16-Oct-13 NA NA NA NA NA NA
OW-L08 17-Apr-13 NA NA NA NA NA NA
16-Oct-13 NA NA NA NA NA NA
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Table 4. Groundwater Quality Parameters (Continued)

Temperature | Specific Conductivity | Dissolved Oxygen pH Oxidation-Reduction Potential | Turbidity
Monitoring Locations Date (°C) (mS/cm) (mg/L) (pH unit) (mV) (NTU)
2nd WBZ (Continued)
OW-L14R 17-Apr-13 26.12 39.6 0.30 6.49 -29 0.0
17-Oct-13 27.16 45.9 0.23 6.43 -100 2.8
OW-L15 19-Apr-13 NA NA NA NA NA NA
16-Oct-13 NA NA NA NA NA NA
Notes: Temperature, specific conductivity, dissolved oxygen, pH, oxidation-reduction potential, and turbidity were measured using a Horiba U-52 with a flow-through cell.
°C - Degrees Celsius.
mg/L - Milligrams per liter.
mS/cm - Millisiemens per centimeter.
mV - Millivolt.
NA - Not applicable. Well was purged of three well volumes then sampled. Field parameters not collected; well purged via three well-volume method.
NR - Not recorded.
NS - Well not sampled due to the presence of hydrocarbons.
NTU - Nephelometric turbidity unit.
WBZ - Water bearing zone.
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Table 5. Vertical Gradients at Paired Wells

Groundwater Elevations Depth to Well Depth to Well
Screen Screen
(ft msl) (ft) (ft)
Screen Length Screen Length Surface Surface Calculated Gradient
Date Deep Well Shallow Well (ft) (ft) Elevation Elevation Gradient* Direction
EMW-L38T EMW-U28T EMW-L38T EMW-U28T EMW-L38T EMW-U28T
4/16/2013 4.46 5.74 74.5 17 25.6 255 0.02285 Downward
10/15/2013 4.53 5.95 10 10 0.02530 Downward
EMW-L37T EMW-U25T EMW-L37T EMW-U25T EMW-L37T EMW-U25T
4/16/2013 5.48 6.96 64 15 27.2 27.2 0.03373 Downward
10/15/2013 5.61 7.03 10 15 0.03234 Downward
EMW-L41T EMW-U41T EMW-L41T EMW-U41T EMW-L41T EMW-U41T
4/16/2013 4.70 5.36 82 18 25.0 24.8 0.01046 Downward
10/15/2013 4.93 5.79 10 10 0.01359 Downward
EMW-L6T EMW-U6T EMW-L6T EMW-U6T EMW-L6T EMW-U6T
4/16/2013 4.26 3.83 79.5 13 20.2 20.2 0.006634 Upward
10/15/2013 4.49 4.25 10 10 0.003691 Upward
EMW-L9T EMW-U10T EMW-LIT EMW-U10T EMW-L9T EMW-U10T
4/16/2013 3.82 3.28 80 18 25.4 25.2 0.009418 Upward
10/15/2013 3.94 4.65 5 10 0.01224 Downward
OW-L15 T-11 OW-L15 T-11 OW-L15 T-11
4/16/2013 3.62 4.85 55 12 19.3 215 0.02869 Downward
10/15/2013 3.84 NM - Well P&A 10 10 NA NA
EMW-L34T LPZ-13 EMW-L34T LPZ-13 EMW-L34T LPZ-13
4/16/2013 5.82 5.83 48.5 13 27.2 26.6 0.0003507 Downward
10/15/2013 6.00 5.80 10 15 0.007018 Upward

* Vertical gradient mid-point value calculated using U.S. Environmental Protection Agency (EPA) On-line Tools for Site Assessment Calculation: http://www.epa.gov/athens/learn2model/part-
two/onsite/vgradient02.html (EPA, 2012).

ft - Feet.

msl - Mean sea level.
NA - Not applicable.
NM - Not measured.
P&A - Plugged and abandoned.
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Table 6. Summary of Groundwater Benzene Analytical Results

Well ID | Apr11 | Oct11 | Apri12 | Oct12 | Apr-13 | Oct-13 | Jan-14
1°"WBZ
EMW-50 <0.000216 NS 0.00239 NS <0.000140 NS 0.000326J
EMW-U17T® 5.81 401 456 3.39 3.96 3.92 NS
EMW-ULT <0.000210 NS <0.000140 NS <0.000140 NS NS
EMW-U26T <0.000200 NS 0.000617 J NS <0.000140 NS NS
EMW-U28T <0.000200 NS 0.000589 J NS <0.000140 NS NS
EMW-U29T <0.000887 NS 0.640 NS 29.7 NS NS
EMW-U2T 0.00145 NS 0.000298 J NS 0.000198 NS NS
EMW-U30T <0.000220 NS <0.000140 NS <0.000140 NS NS
EMW-U31T 10.6 NS 0.568 J NS NS NS NS
EMW-U32T 0.00526 NS <0.000140 | 0.0003831J 0.0168 0.0247 NS
EMW-U33T <0.0100 NS <0.0140 NS <0.0700 NS NS
EMW-U3T <0.000200 NS 0.000467 J NS <0.0140 NS NS
EMW-U40T 6.00 NS 20.2 NS 61.6 NS NS
EMW-U41T <0.000200 NS <0.000140 NS <0.000140 NS NS
EMW-U42T 0.000347 NS <0.000700 NS <0.000700 NS NS
EMW-U6T <0.000200 NS <0.000140 | 0.000400J | <0.000140 | <0.000140 NS
EPZ-04 <0.000221 NS 0.000466 J NS <0.000140 NS NS
EPZ-05 <0.000200 NS 0.000238J NS <0.000140 NS NS
LPZ-40 <0.000305 NS 0.00213 NS 0.00309 NS NS
LPZ-41 0.013 NS 0.0102 NS 0.00118 NS NS
MW-U31 <0.000374 NS 0.000319J NS 5.55 NS 14.4
MW-U36 <0.00400 NS <0.00700 <0.00700 <0.00280 <0.00280 NS
MW-U37 <0.000200 NS <0.000140 NS <0.000140 NS NS
MW-U38 0.0162 NS 0.0266 NS 0.0282 NS NS
OW-U37? <0.000200 <0.000140 <0.000140 <0.000140 <0.000140 <0.000140 NS
OW-U42? <0.000748 <0.000140 | <0.000140 | <0.000140 | <0.000140 | <0.000140 NS
OW-U43? 344 365 407 330 253 444 NS
OW-U46? 0.00931 0.0108 0.00976 0.00992 0.00991 0.0109 NS
OW-U38? 0.000257 0.0026 0.00431 0.101 0.000489J 1.63 NS
EMWU21T® 0.00054 0.000224] <0.000140 | <0.000140 | <0.000140 | <0.000140 NS
MW-U05? 0.0082 0.00177 0.009035 0.00113 <0.000280 0.00201 NS
PZ-05°@ <0.000375 NS <0.000140 NS <0.000140 NS NS
pz-06® NS NS 1,230 NS 522 NS NS
pZ-09® NS NS NS NS NS 484 NS
EMW-U4T® NS NS NS NS 957 15.1 NS
EPZ-08¥ NS NS NS NS NS 0.439 NS
RW-3®) NS NS NS NS 67.9 NS NS
MW-U28® NS NS NS NS NS NS 0.00374
MW-U29® NS NS NS NS NS 0.777 NS
MW-U32® NS NS NS NS 452 233 NS
EMW-48® NS NS NS NS 779 1,130 NS
EMW-49® NS NS NS NS NS NS 0.00014
EW-99 NS NS NS NS NS NS 1.2
R1® NS NS NS NS 943 1,140 NS
2" WBZ
EMW-L34T 284 278 331 239 492 468 NS
EMW-L35B 19.3 8.07 3.34 0.346 2.05 5.88 NS
EMW-L36T 1,770 816 984 760 175 1,080 NS
EMW-L37T <0.000200 <0.000140 0.00386 0.000506J | 0.000221J | <0.000140 NS
EMW-L38T 0.000368 J 0.000920J | 0.000236J | <0.000140 0.00143 <0.000140 NS
EMW-L39T 0.0015 0.012 0.00641 0.158 0.0397 0.00425 NS
EMW-L41T 0.00161 0.000173J | <0.000140 | <0.000140 | <0.000140 | <0.000140 NS
EMW-L6T 0.000592 JH <0.00700 0.000871J 0.0152 0.000392 0.000416 J NS
EMW-L8T <0.000200 <0.000140 | <0.000140 | 0.000635J | <0.000140 | <0.000140 NS
EMW-LOT 0.000436 J 0.000543J | 0.000204J | 0.000630J | <0.000140 | 0.000358J NS
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Table 6. Summary of Groundwater Benzene Analytical Results (Continued)

Well ID [ Apr11 | Oct11 [ Apr12 [ Oct12 [ Apr13 [ Oct-13 [ Jan-14
2" WBZ (Continued)

OW-L08 <0.000200 0.00462 <0.000140 | <0.000140 | <0.000140 | <0.000140 NS
OW-L14R 0.000322 JH [ 0.000475J [ <0.000140 0.00284 0.00622 <0.000140 NS
ow-L15% 0.00204 <0.000140 | <0.000140 | <0.000140 | <0.000140 | <0.000160 NS

Notes:

All analytical results are reported in milligrams per liter (mg/L).

Analytical results that are bolded and shaded exceed the Final Remediation Goal (FRG) for benzene in groundwater (0.0708 mg/L).

LPZ-33 was observed to have measurable light non-aqueous phase liquid (LNAPL) during both the April and October 2013 sampling events.

Therefore, no samples were collected from LPZ-33.

@ EMW-50 is the "New Well" recommended in the Corrective Measures Study (CMS) (February 2010a). EMW-50 was installed in March 2010
and developed in April 2010.

@ Wells are sampled as part of the Agreed Final Judgment (AFJ) Area monitoring program but benzene data is incorporated into the
Administrative Order on Consent (AOC) Area monitoring program. Data for these wells was extracted from the AFJ Semiannual Reports
dated September 2013 (URS Corporation [URS], September 2013) and March 2014 (RPS [in process], March 2014).

@ Wells not included in the AOC Area monitoring program but included to show benzene trends in IM Area.

® MW-U32 was listed for semiannual monitoring in the CMS; however, MW-U32 is currently operating as a recovery well and therefore, was
not sampled during the April 2013 sampling event. PZ-05 was sampled in place of MW-U32 during the April 2013 sampling event. However,
grab groundwater samples were collected from MW-U32 during the April and October 2013 sampling event to show benzene trends.

< - The analyte was analyzed for, but was not detected above the given method detection limit (MDL).

J - The analyte was detected but at a concentration below the MDL. The reported value is therefore estimated.

ID - Identification.

NS - Not sampled.

WBZ - Water bearing zone

Red indicates groundwater recovery well and grab groundwater sample collected.
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